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AN IMPROVED GRINDING APPARATUS FOR THE DISRUPTION
OF FIBROUS TISSUE*
THEODORE ROSETT, PH.D.
During our investigations into the metabolism
of skin,t it became evident that conventional tissue
homogenizers were either inadequate or extremely
difficult to use in the preliminary disruption of
such fibrous tissue. We felt that an ideal apparatus
to be used for this purpose would embody the
following features: (1) very large torque, (2)
minimum of grinding action to preserve the
integrity of sub-cellular components, (3) a maxi-
mum of cutting action to sever the fibers, (4)
provision for maintaining the sample at 0-5°C.
We have developed an improved grinding
apparatus which incorporates most of the features
mentioned above and has worked especially well
in reducing masses of skin and epidermal tissue to
manageable size. See figures 1 and 2.
The principle of the machine is as follows: If a
series of discs of perforated metal or screen are
placed above a soft fibrous sample and pressed
down, then portions of the sample will be forced
through the holes in the metal, perhaps through
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several thicknesses of metal. If these discs are
rotated, as the holes pass each other, they will
shear through the portions of the sample pro-
truding through them. If the metal discs are quite
smooth and the holes are perpendicular to the
metal surface, cutting will be at a maximum, and
grinding at a minimum. As the cut portions of the
sample pass upward through several metal discs,
they are repeatedly cut, until the fibrous material
is comminuted into pieces of workable size. See
figure 3.
To exert the necessary force downward, the
pestle portion of the grinder is chucked into a
small drill press. To provide the necessary torque,a ° electric drill provided with a geared speed
reducer is used. This provides high torque, and
approximately 3—4 revolutions per second.
The sample tube is spot welded into a small
saucepan that can be filled with various cooling
mixtures—and the thin-walled steel tubing used,
provides efficient heat transfer.
In practice) the sample is placed into the sample
tube, and covered with 4—5 discs. The pan is
already filled with a cooling mixture, usually ice
and water. About 10 ml of ice cold buffer are added
to the sample tube. The pestle or rotor is chucked
into the drill press and the electric drill turned on.
The rotor is forced down into the sample tube,
FIG 1. Diagram of Grinder
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pressed against the discs, and moved up and down come up out of the sample tube. Material above
several times. In a few seconds, finely minced the discs is removed with a Pasteur pipette. More
sample is forced up through the holes in the rotor. Buffer is added, and the process repeated until all
The motor is turned off and the rotor allowed to the sample is disiutegrated. See figure 4.
Fin. 2. Photograph of Grinder Parts
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Fin. 3. Diagram of Grinder Action
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Fza. 4. Grinder in use
